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Discussion on the Origin of the Ordovician Kelimolli Formation Dolomite in the Complex Tectonic Zone of the

Western Margin of Ordos Basin

Abstract: [Objective] The dolomite of Ordos basin west margin complex tectonic belt Ordovician Kelimoli Formation as a high
quality reservoir for natural gas exploration, its genesis mechanism and the relationship between sedimentary environment and
tectonic superimposed transformation, there are still many disputes, which restricts the guidance of oil and gas exploration.
[Methods] Based on comprehensive test and analysis including thin-section identification, cathodoluminescence, carbon-oxygen
isotope, X-ray diffraction order, geochemical rare earth and trace elements, and strontium isotope, combined with the regional
tectonic evolution process, this study explores the genetic mechanism of dolomite. [Results] Cathodoluminescence overall exhibits a
relatively weak dark brown coloration with distinct ring bands, and authigenic quartz and saddle-shaped dolomite as hydrothermal
minerals are visible, characterized by features of multi-stage recrystallization and burial origin. Carbon and oxygen isotope
characteristics indicate that the dolomite has a burial origin. The overall order of the dolomite shows a relatively low degree, and the
higher the temperature, the lower the order, suggesting that the dolomite formed in an environment with relatively high temperature
and rapid crystallization rate. The rare earth element partitioning pattern is characterized by positive Ce and positive Eu anomalies,
indicating that the formation process of dolomite is the result of internal fluid adjustment and redistribution within the diagenetic
system under relatively closed, high-temperature, and high-pressure conditions. The lower the Sr content and the higher the Fe and
Mn element contents, overall showing the characteristics of multi-stage superimposed modification under deep burial conditions.
The strontium isotope values of medium to coarse-grained dolomite are significantly close to the average value of crustal source
strontium isotopes, which may have been affected by crustal source strontium carried by synchronous tectonic activities.
[Conclusion] Research indicates that dolomite formation is primarily attributed to deep burial, while also undergoing superimposed
tectonic fluid modification. The evolution of Ordovician Krimolli Formation dolomite is closely linked to the deep fault system.
During the co-deposition period, this fault system controlled the development of high-energy terraces. In the subsequent tectonic
activity phase, the deep fault system became a fluid migration channel, facilitating the superimposed modification of dolomite
bodies.[Significance] Research results can provide a fundamental support for the efficient exploration of oil and gas resources.

Key words: Dolomite; deep burial of origin; tectonic hydrothermal genesis; Kelimoli Group; Ordovician; The western margin of
the Ordos Basin
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FhoRZ Wi A IR E B A R At e —, KN AR R RESEFE N RRTEIE R AE,
2024) . HaAE R R E PR AR, R R A B TR N ER A 2t ) b e A S R
ERHM A MARAIT K B B SE X (AEPEE, 2017, RFESE, 2024) o TFEkK, BB KRR
TREVABIERN, X B R 2= 25 i 2 U R 08 A8 O BT 5 S i 2 — (I RS, 2015 Bt 1F4F,
2017; SKIEEESF, 2019; TUHEE, 2024) . AWM, HERT HZENRBEVIEESEEZMHU ARS8 5
T& BN A EMESE, 2 T 2Ma a8 BB, mdER A B 5 (Lukoczki et al,2019; B4,
2017; T, 2024) | BREKAZAEN (BUCFE, 2017  BERRA AN (BUFFEE, 2017; 5
4%, 2017; Garaguly et al.,2018; Yamamoto et al.,2018; FKIEHSE, 2019; Ngiaet al.,2019; THHEE, 2021;
BEESAE, 2022) MG A=A (FRdh %%, 2017; Kaczmarek and Sibley,2018; Al-aasm and Crowe,2018; T
M, 2024; BIEISE, 2022) &, XLCHPTEINME—ERRE EWERE T B ERIE RO RE, (HE T TR %
PR 2 MR SEIG VA R IR YE, MARTE A — AR (Garaguly et al.,2018; Yamamoto et al.,2018; Ngia,et
al.,2019) .
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Z RN E = aG TEA fn # e e AR R (AEZARIESE, 20195 JAREm4s, 20205 T9H4%, 2021) o A
WSR2 B R A= AR, B A EHREA ST FRE. Bil, RTI/RZHEH
W R E = A R, R S 50 M R 2 5 b TR E MG SN / B@E BRI N, m
VO 2% v HLBE BLAH 5245 TAREE I IR, Nz 2 I B sz, Wik g Wl Refe a2, BAA o
R SRR A= STV S R R (RARNEAE, 2019; 2% T4, 2020) o FR/RZETAMPIGE I
MG A IR R BT 2R R BAEAE, THE T T, B, #ol . S 59R 2 miGEE s S nees
JIERISE, 2024) o 22 HAIETE A AT AR BE B IR TG PORAR BTG, B = 5 BT AT BEEAA TR AR I
25, EXMIIEE S NRE RN E S R TN S 2 2% B S AR —a A Z BRI AH A& /EH (Wang et
al.,2014; Kaczmarek and Sibley,2018) &

VU1 2t e 3 R 5t iX Mk T B R AE  Z WR R BRI PR A =8, —REME SERa = A
WA A IR S B iR S S, AR ER BT R T R 3 2 R D e I L B R A A
[ IS A AR IR P A, BRI B MBS G T B a2k E T RAHNM LR A, R EARAE
HIERARARHE CF FREE, 20205 (T4, 2021 Hillizas, 2024; EFF, 2024) o SRRZHTPGLE 6K
& B e FR ow LB LA A S B IR R E , R AR B RS A A A 5. HUERIL 22 DL Kb id 2
LR, WA A EREE ARHE. HERIL A R R RN RAIE . DU SRS T T 2 R IS S T
R A A BGOSR SN R, @i “UURRIERI -G ISR s ” ARSI B oA R . BT
FSCANE R0 2R 22 17 2 PG S A2 2 R g iy B e R AR R B SR AR R A

1 DXl o M

SRR Z W B TR R E T, R —AMRE U WIEIER . HshH BN 2R i (R
L5 9015; FREE, 2021; fRIEES, 2022; RUKHIEE, 2024) . i EHRSEMIE 2, T4 N2 AN IRGH
G, FEARPEERL. EICBEE. FER . RIS b . BRI B AR X,
HZ 2R, FiERR, DLRRbiE N, g b 5z 2 SR ZU R COEER, KRB T — KA HEZ
MRS FiE, BB E S (BIREZ, 2015) o MRHIER BRE, SR Z TGS T b 548 % -
] 47 36 AR 328 7 PR Y X3, 3 e R K 3 A7 B A 95 2 A 55 S5 sk B A2 3 22 05 [ R N T IVE R, & T
BRMEFEASERE (F 1D o ERNER, SRS TR E N e LB gIA s, B2 T Z i
FHYCRY, B2 b gty BT p 4 ), U2 R B AR IR DU (&R EE K, 2001) o BRAAR, 2
R ZR W R AL o I P A R, KRR Y T SRR 2 i, DURUAEE IR DU, B0
PEBGREAS HABGIAR (255054, 2021; R4, 2024) o FEAAY, PRS0 LA B RS, K X IR
FRIRSE AR SR R P2 7 AR (R4, 2015, #BSASE, 2023 EHRHAEE, 2024) . ZR/RZHE
T T VG 5 R (1) b SR AR A ) 5 ket B ) R e LR LA 1 o S BT A A TR R 2T
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Fig.1 Sedimentary facies map of the Ordovician Kermoli Formation in the western margin of the Ordos Basin
a-schematic diagram of the western margin of Ordos Basin;b-sedimentary facies diagram of Ordovician Kelimolli Formation
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Flg 2 The thickness of the dolomite of the Ordovician Cremory Formation in the western margin of the Ordos Basin and the comprehensive
histogram of Well 1 in the west
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Fig.3 Photographs of typical microscopic features of dolomite from the Kelimoli Formation of the Ordovician system in Well Xi Tan 1

a. Kelimoli Formation, Well Xi Tan 1, 4832.35m, single polarized light; b. Kelimoli Formation, Well Xi Tan 1, 4832.35m, Orthoscopic
polarized light; c. Kelimoli Formation, Well Xi Tan 1, 4833.15m, single polarized light; d. Kelimoli Formation, Well Xi Tan 1, 4833.15m,
Orthoscopic polarized light
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Hzad i, W8T S RCE 1R T - b B CRBeIESS, 2013 4R, 2021) o SRR ZHiaH
7 2% B ) 2R e LR HLAL ) 2 LR Y DU R R R R Vs e O, ARG s R SR RO,
HORLE A = A RPN B IS T Ao, B 2 0 E 45 SR R A RHE (18 4a) o A = SR BIBCROE IR
WRHENIE (K 4be) , RFEGELTAKE IR D SERA A LEEATE, SERA A RF LR
LR, BEAFEAK. ERFLIF MR SSRGS Ja WIAG0E s s DRI 5 A, AR e Ay
R BB AL (Kde,d) . BBREAAEBR T REERAAZaNSHELERFHE TBIRERNVE
MERE. HEEEIE#—SAIL,

3.1.2 AR R

8BC F1 S1%0 [AIL 2R K /N T2 B2 A A Jo oty L B R oty R B o, R 0 o S IR0 6 22 1 A A8 4k mT DL R

FIW A=A IR GREES, 2017 Z250H%, 2023) o BREREL & ik [RIA7 25 20 A (R A8 Ak 52 15 1 P RD L
AR/, FERE TAFSRERAARIER, — Bl 3B K R R 1 §C H— AT 0%0~4%02 7]
3O fH A4k 2 B A7 R Bl s L AR R P s, SRR, AR R EEMK ( Zhou et al.,2020) . §"O {EH/)
T-5%oltt, JRAATRER 8 A TR T UG R A A i AS , 81O B /N T-10%0 i, TR BR £k S T AR I 1% 52 3] 1 5 B AR
SERRISOE, LR RAE TMAER (Lietal,, 2009) . %5/K 22 5 76 2 B 22 ve HLBE HLZH 1 5 45 8°C 1l
AT 0.28%0~~0.88%0F1-0.81%0~~-0.75%0 1 A~ X [H], 1T & T M AR A, J5 38 BE A2 2 T A FRR IR
EERSGE SR E AR Z 5. AR RELNT-5%0, HAPdi A s S EN T -8.44%0~-6.99%0, HRITHREREL &
DRI AR R A T b AS, T A -HEL SR = a A T -13.85%0~-13.65%0 2 8], W ARBRIR Eh S VIR O & K
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R b CRB I SLAE, 1996) » SRR Z Wb B B R e BEE B A =0, A R R AR E
w2 AL T 51~60°CHT 97~98°CH AN IX ], 7 R EERR 3 MFES N 119 4b, HAEWHNT 124~126 218
(R D o BR/RZEE S AR HIRELE N 2.5~3.00C ((EEA], 2017) , BRI EE 30°C, Hijm e
T4 18 3°C/100m TH5, 58K 2 4 %0 M v 25 PR g &% g L JBE EELZH A 1 o e TR T R 1000m (VB Rl Y, B Dy
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Fig.4 Cathodoluminescence map of the dolomite of the Ordovician Kerymory Formation in Well 1 of the western margin of the Ordos
Basin

a. Fine-grained dolomite exhibits bright fluorescence, while medium to coarse-grained dolomite shows weaker dark brown fluorescence; b.
Saddle-shaped dolomite has a foggy core and bright rim structure, and authigenic quartz does not fluoresce; c. Saddle-shaped dolomite has
a foggy core and bright rim structure, and calcite appears yellowish-brown; d. Calcite appears yellowish-brown

F1 BRSHFAMBEERER 1 FEZERERMUENEFESTERGIT R
Tablel Statistical table of carbon and oxygen isotope and order analysis results of dolomite from Well Xitan 1 in the western margin of the
Ordos Basin

1 B RS P 4830.13 -0.75 -13.85 119 98 0.54
2 i E = 4830.26 0.43 -8.44 124 60 0.7
3 TR S 4830.39 -0.78 -13.75 119 98 0.56
4 ElIISkay < 4830.54 0.88 -6.99 126 51 0.64
5 LI RIS by o 4830.65 -0.81 -13.65 119 97 0.58
6 Hif ISP S 4830.88 0.57 -7.13 125 52 0.7
7 Hif ISP S 4831.08 0.82 -7.13 125 52 0.63
8 ElSPaE ) 4831.25 0.72 -7.50 125 54 0.56
9 ESa S 4831.48 0.62 -7.61 125 55 0.78
10 M A=A 4831.6 0.72 -7.28 125 53 0.62
11 M A=A 4831.75 0.75 -7.45 125 54 0.8
12 g ISP 4831.92 0.78 -7.38 125 54 0.82
13 i E = 4832.04 0.77 -7.35 125 53 0.61
14 IS Ay S 4832.25 0.72 -7.45 125 54 0.6
15 G S PAE o 4832.53 0.67 -7.50 125 54 0.68
16 Hif ISP S 4832.73 0.61 -7.20 125 53 0.67



17 M A=A 4832.85 0.65 -1.52 125 54 0.65
18 g ISP 4833.02 0.28 -8.02 124 58 0.75
19 i H = 4833.33 0.54 -1.57 125 55 0.64
20 G S PAE S 4833.5 0.53 -7.30 125 53 0.72
21 G S PAE S 4833.65 0.52 -7.82 124 56 0.62
22 Hif ISP S 4833.79 0.34 -7.58 124 55 0.73
23 Hif ISP S 4833.92 0.57 -7.34 125 53 0.72
24 Meb A=A 4834.04 0.61 -7.16 125 52 0.55
25 i E = 4834.15 0.60 -7.64 125 55 0.66
26 Mih A=A 4834.24 0.58 -7.68 125 55 0.65
27 i SPaS 4834.4 0.57 -7.41 125 54 0.68
28 dhE = 4834.6 0.55 -7.62 125 55 0.7
29 G S PAE o 4834.75 0.56 -1.72 125 56 0.65
30 g ISP S 4835 0.52 -7.33 125 53 0.69

S OEEETEAR: T=16.9-42*% (5180vepst0.22) + 0.13%(3180veos +0.22)° (BB X, 1994)
HEETE AR Z=2.048*%(513Cvrps +50)+ 0.498*(5180v.pps +50) (Keith and Weber,1964)
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Fig.5 Diagram of carbon-oxygen isotope intersection in the dolomite from the Kelimoli Formation ,Ordovician,Well Xitanl, western
margin of the Ordos Basin (after Hird,1987)

Hird (1987) MRIGHAAFMREFIIICRR, M TARKE A= amAFLREE (K5 . ZiER
UL PRI AR 5 7K R A ) 1 25 A B SR IR o 3 (D S i 1, (B2 328 [ 90 DA B TR 5 7 RERT ) 1 25 A i [ 57 2 B
T, SHGECR ] B 1 2 A T vl P S I o 3R e P 1 A e, i LR R, SRR R PRI
(Hird, 1987) o fEfAFNM AT RIS, SRR 2 M st iy 2 B M & o AR LA 9 s BTN T AN X T]
YEHEIA, 4 s 27 R RN TR R R E BOKAED SEE P, TR A SR B A
3 AR AT S T RN A I ROVE . TR R A s TR RN TR RE A2 B TR SRR g, 1T
Ja¥# A AR I R 32 B 7 RS IR R OSBRI ZR AT IR B ER R B RS T R )
AL, P B a8 A P BT DAt — PR SEA [FITRLEE 264 T H 6 45 A FE R 22 5
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Fig.6. Orderliness and correlation analysis of dolomite

a. Dolomite orderliness; b. Analysis of the correlation between oxygen isotopes and ordering; c. Analysis of the correlation between ancient
salinity and ordering; d. Analysis of the correlation between ancient temperature and ordering

3. 1.3 X GHERATH A

H B AP ERRIE A oA A G E EAR bR, o E WA E S5 WA X, BERENA LA
g, HIPEE; BRI A A mE R, AP R A S AR 52 KRR, 8L
B, AnaGFER. M A A4 S m R AR 71 %A AR, S vl L IR (A = A AL 3
TIPS, GRTAAER, B EMNEE . E2iEEsimiaiiEml A sE, BT asars
e A IR, AT AR AR R R Ok AR, 2024) o D) AR MIEE A A =
FONKIE BGRIRAR R, A=A AT RREA R E, 0T 050~0.76 210, FHPHEASANET
B BARTA-H A A AR, B PR A o A TR A, 52 BR8P E R S (ST AR
5, 2024) . SRRZH ARG B R BERA A S A NE T ENT 0.54 ~0.82 28], BAREREAKEN
B (Blea) o Hi, d-HEAESENEFENT 0.54~0.58 28, WEKTH-TRASARERE, S50
U 73 M v A XA 5 2R S R R 0 I 2 P BESE A 2, OB T A AL 52 1) s A A 52 il 1
Ao WA R, HEEUMEEESEFERMES T, AR REBK (Hob) , Wik EME (K
6c) , WEEB (Ked) , HRFEMM, WAL ERERSEE, &8N EEERAAE NENRK, A
AR R 5N, R TGRS Y. Assa R EER AL E oA RS2 2
HARRSGE, B ICR. MEITCRE SHEEM R, WL BRI AR R R .
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Fig.7 Typical hydrothermal mineral characteristics of dolomite in the Krimoli Formation of the Ordovician at Well Xi Tan 1 under
microscopic observation

314 TR

Az m A a B CEAE X A = s TR L e R A LA AE R KRR, DR e RS 50T LA
ERNA B BCE TR A SR RIR T A AR A (XIEES, 2014) o M oo R mEE S,
(NA/Yb) s ELAETT DAME R HIWr 2 B M T 0 2 E SRR L B 22240 (Nothdurft et al.,2004) . Ce fl Eu £/ +JC
Fh RN TR, EANIERRER 2 A P B 5 FE S AT DA R8s B TR 7K AR B A R ) S AL I8 R R B

10



Ce. Eu R W HFHESEH FRAIN A = At iR i & A Es (RFTIEEE, 2015) o #took Ce o2&
& Ce AN T La F1 Pr (& 421, MW I HERAMKM T o8, MERMEEIE R KT, Rl re g
BRIRARRKIZ 5T, RIS EE. #Fitook Bu hiEREUR, MRS A& HE 138 net, A+ Bu £
BRIN Bur 1, Eu? A Ca® BA M FE AN FARIF B 742, Bur it — B U Ca, & 5 it NI
W) A% T S B0 SR AU ) Bu IE S8 (2SS, 2021) o BB/R 22 M2 1h v 2 B ) 2 vn HLBE BL2H (A = A F
JTLERBENT 4.62~11.02x10°F1 33.72~35.54x10° AN IX 8], MK T JG K SHR R W HTRUA PAAS [19°F 1)
1B 184.8x10°, Vi A= & EDURR L FE A DL 5 3 A i R s R 2 BIREIE M R (52 (K 2) o Ce R {ENT
T 5.01~13.11 #130.81~42.81 2 [i], BEEHERIERY, RIHAZSEETHMNEFARGEAEE, 1Taesz3
BRRARRINGE . Bu BHE AT 1.76~3.73 F110.08~12.82 2 [6], B2 1E 54 Ut B 1 2= 25 1 R R G Haik 7
FEZEYIFIXRFZR (Wangetal ,2014) « 5#EAERMASS, WHEAHEESERASAUESZ HERREA .
WA, HEipf. HERESHIEET Y (Davies and Smith, 2006)
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Fig.8 Standardization curve of rare earth elements in the dolomite of the Ordovician Cremori Formation in the western margin of Ordos

PUER 1 H B R =55 s i f LI AR 35 ] Do L3 ¥R B A K B AR, SRR T HIRAE FH ek
& (E7) o FHEAEN-F R A s A TR AR AEA—,  (Nd/Yb) s IHfE 2.6~6.08 2 |i],
B RN L EE, BRSNS (F8) o IF Ce BH . IFE Bu B 4 A, R - F MRS
A—3, HIER RS E A (F Ce BH) , MMBERREMES (EEuRH) FUET, ’ERS
PRI B R R A EL 5 . R M A R Tt R S E DU Ce A Bu 53 B FE B BL0 0 v T4l -
i, UHHRTE G 7 A o A i R s AR i — b o B B LRI 45 3R . IE Ce B B T K
F-RERAAIER T A AR RS, IE Bu 5% SR TIVRIREIER T A amilt— P oo s . MR E
5 R AT BE A2 A - U@ AR 5 #GR AR AR BB N 22 SR PE F G4, IX —REE 5 38 BLOR 78 Hb 85 vp i X B
RA=HNM LRI B ATEA 8, BoR THIEIE A = A ks S .

R2 SMREHAMAGRRAREEREARERLITRINGITER

Table 2 Rare earth element analysis statistics of the Ordovician Crammolian Formation in the western margin of the Ordos Basin

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y
Toam
2 Es)
x10®
g
1 I[L;i%; 6.88 13.27 1.42 7.71 1.50 0.38 1.59 0.22 1.18 0.21 0.62 0.07 0.45 0.06 9.69
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=)
2 H?H%a% 1.46 3.19 0.45 1.98 0.39 0.08 0.43 0.06 0.37 0.07 0.22 0.03 0.16 0.03 2.76

$H

3 E?g 6.04 12.34 1.69 7.40 1.45 0.30 1.58 0.22 1.25 0.21 0.66 0.07 0.45 0.06 9.44
=]

4 l'—lgmfﬂ% 0.69 1.56 0.23 1.01 0.22 0.05 0.23 0.04 022 0.05 0.15 0.02 0.14 0.02 1.81

! 1=}
5 T 6.59 12.65 1.29 7.95 1.36 0.32 1.77 0.21 1.24 0.21 0.61 0.07 0.46 0.06 9.71

Az
a

6 :IH%H% 118 239 034 160 034 019 034 005 033 006 021  0.03 0.19 003 247
=}

7 DZ“% 0.81 180 025 109 023 021 023 004 024 004 0I5  0.02 012 0.02 1.56
i

8 Hiﬂ% 096 212 030 133 028 017 029 004 027 005 016  0.02 013 002 1.77
=}

9 DZ“% 178 326 041 177 033 017 035 005 029 005 017  0.02 013 0.02 2.18
5

10 Ezﬂﬂﬁ 0.92 174 024 101 021 013 020 003 019 004 013 002 0.11 0.02 1.43
5

11 éﬂﬂfi 0.95 169 029 105 025 016 024 003 018 004 013 002 0.11 0.02 1.39
LA
Y E

12 UQ%H 0.85 162 030 104 025 017 025 003 017 004 013  0.02 0.11 0.01 1.29

4 =
13 ’%iﬁm 1.21 226 0.29 1.23 0.25 0.20 0.25 0.04 0.21 0.04 0.14 0.02 0.11 0.02 1.69
T

)

14 E’;% 1.33 2.45 0.36 1.25 0.32 0.19 0.29 0.04 0.25 0.05 0.16 0.02 0.11 0.01 1.73

=]
15 éﬂ%;m_ 1.79 3.35 0.42 1.85 0.33 0.15 0.37 0.05 0.29 0.06 0.18 0.02 0.14 0.02 237
1
%)

16 é;% 1.15 2.15 0.28 1.24 0.24 0.19 0.25 0.04 0.23 0.04 0.15 0.02 0.12 0.02 1.65

=]
17 éﬂ%;m_ 1.13 2.14 0.33 133 0.23 0.20 0.26 0.04 0.26 0.05 0.14 0.01 0.12 0.02 1.69
1
%)

18 E’;% 1.33 2.81 0.39 1.81 0.33 0.14 0.37 0.06 0.32 0.06 0.20 0.03 0.15 0.03 235

=]
19 éﬂ%;m_ 1.33 2.62 0.34 1.50 0.28 0.14 0.30 0.04 0.27 0.05 0.17 0.02 0.13 0.02 2.03
1

1=}
20 élﬂ;% 1.66 3.23 0.42 1.83 0.36 0.17 0.37 0.05 0.36 0.06 0.21 0.03 0.19 0.03 2.29

=]
21 l'—lgmz;; 1.69 3.24 0.48 1.84 0.36 0.25 0.37 0.06 0.37 0.07 0.22 0.03 0.19 0.03 227
1=}

22 ﬁ;% 1.11 3.01 0.44 2.08 0.40 0.23 0.39 0.06 0.30 0.06 0.19 0.02 0.16 0.02 2.08

=]
23 l'—lgmz;; 0.82 1.93 0.26 1.22 0.25 0.13 0.26 0.04 022 0.04 0.14 0.02 0.12 0.02 1.57
1=}

24 m’;% 0.92 2.16 0.30 1.33 0.28 0.13 0.28 0.04 0.27 0.05 0.17 0.02 0.14 0.02 1.83

=]
25 l'—lgmz;; 0.90 228 0.31 1.37 0.29 0.14 0.30 0.05 0.24 0.05 0.16 0.03 0.15 0.02 1.89
1=}

26 m’;% 0.95 223 0.33 1.24 0.27 0.14 0.30 0.04 0.23 0.05 0.16 0.03 0.15 0.03 1.80

=)
27 H?H%ﬂ; 1.43 2.79 0.35 1.53 0.29 0.22 0.33 0.05 0.29 0.05 0.16 0.02 0.14 0.02 2.03

4 =
28 Eﬂzt'”ﬁtl 1.53 2.69 0.35 1.63 0.40 0.23 0.36 0.05 0.28 0.06 0.17 0.03 0.15 0.02 2.04

ML E
29 'UQ%H 1.83 2.35 0.33 1.73 0.40 0.24 0.34 0.05 0.29 0.05 0.17 0.03 0.15 0.02 2.04

o
30 'Dggf 2.10 4.07 0.48 2.18 0.42 0.27 0.45 0.06 0.39 0.08 0.25 0.03 0.21 0.03 2.83

3.5 EITTER

B ICE Srv Nay Fe. Mn (185 & DU H AR R AEFIWT 1 2= s 1 P AR A i g T A AR H A 2L
fIfEM. Ca*™ 55 s [AJg +2 P RAMIEE 742, EilHBREE ISR SrotRSURRFE
5 KB Cagoz, HEABRIREL ARG . I, BRIR SRS Ca X A e i — NS Sroc RNt Re, B
HHAAWRRERNE, AET SrouR G ER 2V FRIES . EERKPERIN A RS SrouRls
BAEMIE L —BN470~500)x10°, T = SronR S EFMEZ AT 100x10° LA CERE
&5, 2016) o Na oz & & FR SRR EE TR Bl IR AT K4k, I8 5 )5 W ReE WA PR % DIAH O, Bl
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FHJEWIERIRAAR R AGRRAR I, Na iR & B 502 A\ EFRKAES, JEHBERAEIER Na iR
HEEPRET R (E2%, 2016) . Fe fil Mn Ju & & B 75 1EH /K R R I H AR5 AR IRE 5, T 7E s i
FErp 2K i Fe Fl Mn JCRIEARRFAI R B T8 2 B A = A 5 1 Ca Fl Mg 37, B A 858 3
B, Bz Fe fl Mn (194 8B S8 .

BRI 22 3 4 M Y 25 PR R o LR BLAH [ A R UG &R Sr. Na. Fe. Mn & E WK 3. Sr &S EMLL
Rl PN BRI X R, 405 A =% St ot R S EAT 50.65%x10°~74.65x10° 2 [0], HHL G H = A St LR K
TEANT 22.40x10°~28.85x10° 2 6] (£3) . Sk L, wRERMAALSE StouRSEHET 100x10°, HA
M AR AR R = A R A, R E A A = Sron R S EM Al E B o BA R R,
A=A REAHESINSOERR S . Na iR S ERMY Sro ot R AH B — 8B ARIE, Sk L BA 165.5%10°
~173.6x10° F1 238.9x10°~356.6x10° N4 [X [A], HHFEHaAm Na t RS 2R K TR s (K
9d) , VIEARCEIRIRZ BIMTRER A T A, B A& A LCE TR E BN RERA, 5T 88 A Mg PR i
TN B Fe Al Mn o & & & IR R T I A = AR IR . 415 A = %5 Fe fl Mn LRI &
wEHEETH-HEASE, T8 AS AT Fe Ml Mn 0 R &= 94T 1193x10°~2385%10°, 119.2x10°~
229.5x10% 2 [a], T -fHib H %5 Fe fl Mn Jo R &m0 0/ T 4145%10°~4325%10°, 425.2x10°~491.2x10°
Z [8], Fe Ml Mn JG 2 & &= I N PR & 2K BOA B R R 50 . A, B A sSE Fe M Mn LR S ES
A= AL EA RIS, WHP A AN A E PR 3.

"3 AREHEMAGRMAATALESHERRSRITR

Table 3 Statistical table of total and trace elements of Ordovician dolomite in the western margin of Ordos Basin

55 # e {;’{:n,E x’;/gl‘ XIF(():'6 X?(r)"‘ xrfg"‘ 5 O ?F%mﬁi x]}/lor"" xfg'b x?(r)"’ ng'f’
1 *ﬁi’:‘ 4830.13 4355 4412 28.85 1655 16 QEEE'%Ei 483073 139.5 1560 60.23 289.9
2 ELASES 483026 2295 2385 50.65 155.5 17 ém%%‘gi 4832.85 145.6 1685 58.69 294.1
3 *?;ZD 4830.39 491.2 4325 26.25 173.6 18 QEEE%‘%E& 4833.02 220.3 2544 52.53 303.8
4 fmﬂaﬁgﬁf 483054 123.6 1134 60.30 238.9 19 ém%%‘gi 483333 185.1 2235 5333 3102
5 *?;ZD 4830.65 4252 4145 22.40 240.4 20 QEHE‘E‘%Ei 48335 147.4 1542 61.84 3108
6 émﬂh‘%ﬂg 4830.88 1742 1573 60.70 241.6 21 émﬁ%‘;i 4833.65 148.2 1588 62.85 3122
7 Qwim_fjf 4831.08 119.2 1193 70.22 242.7 22 QEE-E‘%Ei 4833.79 163.0 1691 60.00 314.6
8 émﬂh‘%ﬂg 483125 186.3 2363 55.55 245.8 23 émﬁ%‘;i 4833.92 147.0 1689 6178 3322
9 ?wim_fjf 4831.48 181.6 1746 56.53 247.8 24 QEE-E‘%Ei 4834.04 119.8 1245 70.19 339.7
10 ?Wﬂh'%“f 48316 140.0 1342 60.28 248.5 25 émﬁ%‘;i 4834.15 1203 1085 74.65 342.5
11 Qwim_fjf 4831.75 139.5 1368 62.45 254.5 26 QEHE‘E‘%Ei 4834.24 123.5 1286 65.25 345.2
12 ?W?%Hf 4831.92 139.8 1362 62.86 257.6 27 ém%%‘gi 48344 140.1 1371 61.74 346.5
13 QEE;E‘% 4832.04 145.1 1314 58.77 2725 28 QEHE‘E‘%Ei 4834.6 142.8 1385 62.45 348.6
14 ?“’E'H%Hf 483225 1482 1328 59.69 275.8 29 ém%%‘gi 483475 144.6 1375 6028 349.4
15 a ﬁ:';;_!* = 483253 1626 2000 55.45 286.0 0 & E-%E . 4835 119.6 1221 70.68 356.6

3.1.6 FR[EIf &

VEEAR BRI A6 5 A TR A 2R 2 B/ e R VR A S U AR . b8 SRV A 2 Y5 A RN [5) iR AR IR R JRAR 3 R, @
i E = A R E Z AR A RE S A A B BR BUCE IR AR IRRIE CRJE A M2, 2023) o 52dE YSr ER A,
YSr/%Sr B, AFRCFIMEN 0.7119; MEIREE K HF IR R G101 K S AL A AE X S8 BRI B, VSr
TEBAK, YSr/foSr K, SECFIIME 0.7035; HERAR S R AR K AEAR TR IAR L. 24 E A S/
1B L A A R A7 58 47 I 2K A 1 107 DL BB, 1 25 28 BRER BR3 BCA TT RS2 4% 7 R Sr AR By sz me (R 4%,
2016) .

PEAR 1 I B & o BLAR FLAH S AR A B = 5 B R 3R ¥ Se/*Sr ELAE /1 T 0.710218-0.710818 2 [H], ~F-5)
0.7106. 5 PHHR 1 HAHAR B 0 L5 T B 2R o BL R HLAH K S AR L AR A A2 2 ¥ Se/%Sr LR B A+ 0.708384-
0.708553 Z [a], “F¥JMH 0.7085 (£ 4) o AFERIFT 2 EAH 4 T JPE R vl BLEE BLAH OE i K B R AL =8,
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FLES 1 A B8 IR 38 9 BB T e AR R AL SR M8, AL v ¥ Se/*Sr LU AR BE RIYIORAF 52 4 IO A el
0.0021, Fza A AT RESZ 2 1 [F IG5 7 (K e IR IR, B Ja B BSOE G =5 BT TR R
T4 PREBMAGBAREER AR ESH S RENREMNXERGIT R

Table 4 Statistics of Strontium Isotope Test Results of Limestone and Dolomite in the Kelimoli Formation of the Ordovician, Western
Margin of the Ordos Basin

RS /4 [ A EaR 87Sr/%Sr iz (M)
Q-1 Al e LR LA Ves 0.708553 0.000005
Q-2 FHoEL . LR LA K 0.708543 0.000005
Q-3 FHoEL . LR LA K 0.708428 0.000005
Q-4 FHlel . LR LA K 0.708394 0.000005
Q-5 FHoEL . LR LA K 0.708384 0.000005
X-1 PEER 1 e, L LA PRl s 0.710218 0.000005
X-2 PEER 1 e, L LA PRI A S S 0.710748 0.000005
X-3 PEER 1 e, L LA IS e o 0.710466 0.000005
X-4 PR 1 i LR LA PRI A ES 0.710818 0.000005
X-5 PEER 1 e, LB LA IS e o 0.710717 0.000005

3.2 Hza s

SRR 2 J A v G BB 2% ow BLEE HLAL 1 20 (R RO DU S AL s 5 sh 3R R T RO 5 2R, IR I B5E
T A ARV, MIEEslg)E TR AR S NeoE, (et 7 A a iR m. BRI g2
A G R E S 2 —, i XBOKRAXTEGR, FOCTE L, EVESIBONER, F 5 KEY R AN 7 il
YA AR RS SE TSR (AR5, 2019; JiEmas, 20205 T¥04%, 2021) o #iEZIEZIN A
moa R R IR, BORSER 2 M b re g ORI AR, (HR A2 2 1 2 I iEiz s
BINSGE, RIS B & S B0 Z T R 2L0 4, ISR AR Bl 2 A T K K sl AR AR S 7
FAF, Wms2m A= A E IR AR e CH A REE, 20205 fI7ON5%E, 20215 #Wicss, 2024; £},
2024)

3.2. 1 A=A KA TR Lt

TR 22 30 G 1t DY 5% B Pl % o LR FELH vy REME DO AR 1 DXy M BRI A U FE T TR BN R g HLEE L
e BEMEIAA L G L SR N =, ot E m 2 B35, e g it 1k tadtat Rt as,
20205 A, 2021) o EREMERE LW S A D ACE | R EREE R Dy IRHIE, 325 2 0 SCE 1 A
B INEE, EVWEEAEE R AR, EERA LY ORISR, PSR =SS, XA L
YIREEUEM T B = A e B3 T R A e s se b (181 9) o SR 2 0 0 25 BB 3% o HEL B L2 5 il 25
R B K REMETIAEAE S A SRR AR B R A1 2R, R BOR SR G b, B2 F| 1 B 28 ORI 1A
BT EMILZ N R FVRE RS . BT 90K 7 RINRRATIRIA R, 8 GRBOHEER T — RIiar L
[ (SR A2 7, (R [RIVTAR W R (s 22y, AR, SURAERE R KR TR, R & Hi G
ik, PORPEIEN, AR THEAYEENES, NEAZENEREUE T REFKPFRER (& 10,
1a) o IMAEFPUR KRG R, AAEAXTEGR, KB 88s, ALt e O AL I SUAE
ZEALIUR, KA T B ACE N BRI, AR TR BCAERI R SeE (8 11a) o Bk, SR 2 878
G RPAZC RN I, 72 SIS R B KRS FIVURIT R0 T DI RS PR R B 26, b e 15
WAz adCE MR, WP AEat Bt R s Wi K B SR AR EYE (1D .
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Fig.9 Typical photo of bioclastic limestone from the Krimoli Formation of the Ordovician in thewestern margin of the Ordos Basin
322 BrERAEHIE

ARABER=ZZBLRKY, FWRZHMEHTEGIIRANT R E, WIETEsES, ZURUESLAER m, B R
v R R S Re MR R A s m e, AMUKREME A A AE (B 12be) o HARKGD HEB, 2
11138 7 58 AT PR B AT Pz FE N e, b e RE PR A AR T A B R MIE R AR, ESRZ
WEhAGEERE THRP /5 AR A EARRS DL AR o HEE G, @ AR SR T D
PRAEFE A IE T . 2 A KT L0 e 78 A 3 DA R 2 s PG 8 P 0 2 L 3 e T R o, X 0 P R T A 3
Z LB N R P AT 22 SR RIS 2 b B2 GRS, 20060 o XIRPTRURFAE A4S A0t i . 1 1% 3
HIFETE S, SR 2 R i R B2 ) T — W 5e B R R, kT i BB DU I, X
LRE—EF LN LI EE A S E R AU, AR TS i LiEsh It es, HRENRKECH 168
Ma (Lietal 2014, 254245, 2015) o WRERZ i, Zpig2so5 i, bgdbg KFE LA, DRk E T —EBE
ERB R AR, RN T 20 R BIPGETA T A5 X K3 v 3 B S SR 0, AR A FEE i 8 1 e ok 25 e AR
SR Z 8 AR sR B & 1LIE S (B HR245, 2015) o i A BT 78 BOR 1y v i ok 5B A 3 A 1
AL REERERAL T EERKYE, Ba R R E R ITE 165~ 141Ma BATR], FE/R 2 0 S e AR T — 3
HERMIERET, SXEME. JURZ M EEEGRREME (RN, 2007) o S8R 2 W@ e 2 B
O 5 PP R 38 i AR T S MR TR 3 e 7 ) 36 A R B R B TR AR T A, X SR T AT O S B 3 O T
DGR RE DRSS VR 2 v W R RIS, GRS IR & s U TR I 24 S8 E 3
XKW 2R Rt — VI8 T RS IAGRAR,  SZ R AR UG R F R s2mm, B &R e BLEE LA (o
B, Ut AsENE (B 1d o AR RKE A5 A s R DL B R AL 2R B 1 72 U8
AR 53X — I 1 (496 34 5 Bl ) PR AF DR
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Fig.10 Transverse comparison of the dolomites of the Ordovician Kermoli Formation in the western margin of Ordos
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